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Abstract — We examined host utilization pattern of 
the kleptoparasitic spider Argyrodes kumadai along a 
geographical gradient from central Japan to south¬ 
west Islands. Host species changed abruptly between 
Yakushima Island and Amami-oshima Island: 
Agelena silvatica (Agelenidae) in northern regions 
and Cyrtophora moluccensis (Araneidae) in southern 
regions. This is the first report showing allopatric 
host change in kleptoparasitic spiders. 
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Spiders in the genus Argyrodes are well known as 
kleptoparasites that acquire food by invading web of other 
spiders. Argyrodes spiders show highly divergent behav¬ 
ioral (especially foraging), morphological and life history 
traits among species (summarized in Whitehouse et al. 
2002). The diversity in these traits appears to have arisen 
from adaptation to different host spider species because dif¬ 
ference in host use could promote trait differentiation of 
parasites through change in selection pressure. To test this 
hypothesis, comparison between populations utilizing dif¬ 
ferent hosts seems to be useful. Nevertheless intra-specific 
variation of local host use has not been reported in the 
Argyrodes spiders. Here we report an abrupt change in host 
usage of A. kumadai along a geographical gradient. 

Argyrodes kumadai uses three-dimensional webs con¬ 
structed mainly by araneid and agelenid spiders, and relies 
on prey stealing to acquire food although it sometimes prey 
on host spider (Tanaka 1984). This species shows a broad 
range distribution from south-west islands of Okinawa to 
north-east parts of Honshu in Japan, and uses mainly two 
phylogenetically unrelated hosts, Agelena silvatica 
(Agelenidae) and Cyrtophora moluccensis (Araneidae) in 
Japan (Ohkouji 1969, Tanaka 1984, Chikuni 1989). 
Agelena silvatica that has been misidentified as Agelena 
limbata (Zhang et al. 2005) is a temperate species 


distributed in Japan, Korea and China (Tanikawa 2005). In 
Japan, this species is found from Kyushu to Hokkaido, but 
not found in south-west Islands except for Yaeyama Islands 
(Tanikawa 2005). Cyrtophora moluccensis is distributed 
from tropics to subtropics including New Guinea, Indonesia, 
Taiwan, and Japan (Platnick 2005). As most part of Japan 
belongs to temperate zone except for south-west islands, 
abundance of C. moluccensis is likely to be low in the main¬ 
land. Thus we expected that host of A. kumadai changed 
dramatically between south-west islands of Okinawa and 
the mainland associated with difference in host distribution. 

We investigated host density and host usage of A. 
kumadai in 5 areas from Okinawa Island to the Boso penin¬ 
sula in June and July 2003 (Fig. 1). The habitat characteris¬ 
tics of C. moluccensis and A. silvatica were similar in that 
they are often found at the forest edge or hedgerow adjacent 
to arable lands. We selected several typical habitats (from 
3 to 7 sites) in each area and established several transects 
(from 2 to 6) in each habitat. We recorded the number of 
potential host species and the number of A. kumadai in host 
webs that were found along the transects (158+ 123(m) 
(mean±SD)). 

Host density changed dramatically in the boundary be- 



Fig. 1. Map showing the location of 5 study areas in Japan. 
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tween Amami-oshima Island and Yakushima Island (Fig. 
2a). A. silvatica was abundant in Yakushima Island and 
northern areas, but not found in Amami-oshima and 
Okinawa Islands. In contrast, C. moluccensis decreased 
abruptly between Amami-oshima Island and Yakushima 
Island, and not found in the Satsuma peninsula and the Boso 
peninsula. This change in host density reflected the host 
utilization pattern of A. kumadai , which also changed dra¬ 
matically between the boundary of Yakushima Island and 
Amami-oshima Island (Fig. 2b). In all areas, no other web 
spiders were the host of A. kumadai. In Yakushima Island, 
A. kumadai was found only on the web of A. silvatica al¬ 
though two host spiders coexisted. This seems to reflect 
simply the difference in host availability because mean den¬ 
sity of A. silvatica was 50 times larger than that of C. 
moluccensis. 

Vollrath (1984) classified Argyrodes spiders into general¬ 
ists and specialists. A. kumadai seems to be a specialist to 
large three-dimensional web weavers. In Japan large three- 
dimensional web weavers are mostly restricted to A. 
silvatica and the genus Cyrtophora spp. Such a narrow host 
range appears to have led to the regional host change. 


Local host difference is known to cause trait differentia¬ 
tion in parasites between populations (Thompson 1994). In 
the system of kleptoparasitic spiders and web spiders, host 
spiders are likely to affect various ecological conditions for 
Argyrodes spiders including foraging tactics, food availabil¬ 
ity, and predation risk associated with host web structure 
and behavior (Whitehouse 1988; Henaut et al. 2005). 
Although both C. moluccensis and A. silvatica construct 
three-dimensional webs, detailed structures are quite differ¬ 
ent. The web of C. moluccensis is a dome-shaped web, 
while the web of A. silvatica is a flat sheet web with a re¬ 
treat. Moreover, foraging strategy appears to be different 
between agelenid and araneid spiders (Nentwig 1987). It 
would be interesting to examine how these differences af¬ 
fect various ecological and behavioral characteristics of A. 
kumadai. 
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Fig. 2. a) Density of two hosts Cyrtophora moluccensis and 
Agelena silvatica in 5 areas, b) Proportion of host webs parasi¬ 
tized by Argyrodes kumadai in 5 areas. Bars represent 95% con¬ 
fidence limits of the mean. 
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